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CHARACTERISTICSOF SITES OCCUPIEDBY SUBSPECIESOFARTEMISIA
TRIDENTATA IN THE PICEANCEBASIN, COLORADO
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Artemisia tridentata, big sagebiiish, is the

dominant plant species in the Piceance Basin of

western Colorado and displays great morpho-

logical variabilitv between sites. The existence

of at least three subspecies is widely accepted

(McArthur et al. 1981, 1988). These are A.

tridentata spp. tridentata Beetle, A. tridentata

spp. ivi/oming^ensi.s Beetle and Young, and A.

tridentata spp. vaseyana Beetle.

Despite extensive research in the Piceance

Basin (Redente and Cook 1986), we have found

only one study referring to intraspecific taxa of

sagebrush (Ward et al. 1985). This work

referred to subspecies tridentata but did not

indicate where this taxon was found. Because

the taxa are known to respond differentiiilly to

soil and climate factors (Hironoka 1978, Sturges

1978) their existence in the basin should be

recognized. The present study was designed to

identify the subspecies o{ Artetnisia tridentata

present in the Piceance Basin and to describe

soil characteristics of sites occupied by sub-

species.

Study Site

The Piceance Basin comprises about 3()()()

km" in Garfield and Rio Blanco counties of

northwest Colorado (Fig. 1). The cUmate of the

Piceance Basin is semiarid and shows extreme
variability in monthlv precipitation (Wymore
1974). Consecutive months often receive little

precipitation. The mean annual precipitation

for eight weather stations in the region for the

period 1951-70 was 35.3 cm, with a 95% confi-

dence intei-val of ±18.7 cm. About one-half of

the total precipitation falls as snow. The average

annual temperature ranges from 7 C at 1800 m
to - 1 C at 2700 m.

The strong influence of topography on tem-

peratiu'e and precipitation results in a complex

of habitats in the basin (Tiedeman and Terwilli-

ger 1978). Generally, soil development is corre-

lated to elevation. At higher elevations, except

ridge tops, soils are dark brown, shallow

mollisols. At mid-elevations, aridisols are

common on deep loess. The lowest elevations

are characterized by entisols developed on
heavy clays and deep, sandy alluvial soils.

Methods

Six sites dominated by sagebrush were

selected for this study (Table 1). These sites

spanned the environmental extremes of sage-

brush habitat in the Piceance Basin. Two sites

were selected from each of three broad topo-

graphic regions. High mounttiin sites were
about 2000 ni; upland terraces and valley

bottom sites were below 2000 m.

Sagebrush subspecies were identified bv the

combined information of three techniques and

verified by A. H. Winward, regional ecologist

for Range and Watershed Management, USFS
Intermountain Region, Ogden, Utah. The first

technique involved field identification using

moqihological characteristics based on keys by

A. H. Winward and Tisdale (1977). Leaf sam-

ples were taken for the other two procedin-es.

Two-dimensional chromatography, as described

by Hanks et al. (1973), was done on persistent

overwintering leaves from three plants at each

site except site 5, where the moqihologiciil vari-

abilit)' of the sagebnish plants was greater than

at the other sites. At this site five plants were
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Fig. 1. The shulv iirea of the distribuHcMi ,A Anemisia trklcutata subspecies i„ northuest Colorado.

tested by chromatography. Results were com- matelv IS other plants in the stucK- sites Leaves
pared with representative chromatograms. The were crushed In hand and placed in glass con-
hird procedure was a leaf extract in uater. This tainers for four hours. These were viewed under

Uitter method was performed on all plants tested long-wave ultraviolet light and compared toby chromatography and on a total of approxi- descriptions by Stevens and McArthur (1974)
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Tabi.K 1. Location, elevation, ;uid sagebnisli subspecies of stutly sites. VAS —ssp. id.sci/ana: TRI —ssp. tridoitata: WTO
= ssp. wuoimngensis. Selected soil characteristics are listed for ()-L5 cm and 16^30 cm soil samples for each site.
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consequently, different life history' strategies in

the subspecies (Bonham et al. 1991).

Soils at sites with ssp. vaseyana are distin-

guished from the other sites by factor 2 of the

factor analysis. This axis represents both an ele-

vational and soil pH gradient (Table 1, Fig. 2).

Sites with ssp. vaseyana were at a higher eleva-

tion, and soils were lower in pH and CaCO^
values. The textures at these sites did not differ

substantiiillv from the other sites.

No previous study in the area has identified

these taxa or characterized their habitats. The
great differences in habitat preference among
these subspecies suggest this is a major over-

sight.
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